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A magnetic circuit is shown in the accompanying figure, 
turns and is made of solid sheet steel. It is positioned 
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laminated sheet steel (stacking factor = 0.9), and is separated from the C section by 1mm 
air gaps as shown. The average path length of each straight section is 10cm, and all 
cross-sections are 2cm X 2cm. (Note : jfinnrg frinpinp effects ) 
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Draw the ‘electric equivalent’ cii 
Label the elements including the 
source, NI, and the air gap(s). 
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Once this flux is established, how much force would be required to separate the 
‘C’ section from the laminated square? , 
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if What is the inductance, L, of the coil at this current and flux level? 
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Sketch the waveform, v(t) =5 - 10sin(1570.8t) Volts on the following graph 
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V) Aj( meter for measuring current is to be 
' constructed using a movable indicator of rigid 
wire pivoted in the center and sliding on a 
frictionless, conducting ring as shown in the 
figure (Note: Top view.) There is a coil spring 
attached to the indicator which opposes any 
counter-clockwise rotation. This spring has a 
spring constant, 75^(J^^Nztn/Rndian. A 
permanent magnet provides a constant magnetic 
field with strength, B = .75T everywhere inside 
the ring. Electrical connections have been made 
so that the current to be measured can be routed 
through the moveable indicator via the stationary 
ring. (Note: The resistances of the ring, indicator 
and connections are negligible.) 
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S ^Z If the terminal marked “a” in the diagram is to be the positive terminal (i.e. 

current “in”), which pole oJfthej)erjnanent magnet should be facing up inside the 
ring (North or South)? /tjTXL ,'Z^T L ^ ZL- 

Jjrf If a full scale rotation of 286.5° corresponds to a current of 1 A, what is the 
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diameter of the ring? 
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Write the expression for a sinusoidal waveform, v(t), for which the peak to peak voltage, 

' Vp.p = 24 Volts and the period, T = 20.0 msec. ^Jf l 2jT' / -? i) / >■ i 
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A bar and rail are arranged to spin a small fan as shown in the figure. The fan requires 
15W of power to turn it at fiQQrpni. The cable is attached to a drum that is 10cm in 
diameter. Assume that the spool of cable and the length of the rails are both long enough 
so that steady state can be reached. A field of strength, B =JT exists in the area. 



itC At what velocity must the bar move to spin the fan at the required speed? 
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H What force must be applied to the cable (by the bar) to deliver the required 
power? 
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< $k' How much current is required to supply the 
v direction through the bar (a=>b or b=>a)? 
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If the bar alsonad an internal resistance of 1Q, what supply voltage, V, would be 
required to provide the necessary current? 
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What is the overall efficiency of the system? 
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What is the frequency of a sinusoidal waveform that completes 42 cycles in 360? 
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Consider the R - L circuit in the 
accompanying figure. The switch has 
been closed long enough so that steady 
state conditions have been reached. 

yf What current is flowing through 
the inductor? 
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/W How much energy is stored in the inductor? 

W- ^ I, i), ioo/Co'V/ Jd-Rj'jSo 


_+ Vrt,-)} / 

Iclk- nvo 

10^ 


14] 


a 



M±3 l -t J l\Ui 

O.jp ±] 

the maximum value of the resistor, R, that will ensure that the voltage 
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What is the maximum value of the resistor, R, that will ensure that the voltaj 
across the switch contacts will not exceed 200V when the switch is opened? 
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The manufacturer notes that the switeh will not be damaged by arcing as long ' 
the voltage across its open terminals does not exceed 500V for more than 
500psec. If a resistor, R = 1KQ is used, will this requirement be met? 
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^ Determine the a) average and b) effective (RMS) values for the waveform shown below. 
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= 15sin(377t + ^< 5 ) 4 

what is the value of the current at t = 16.67 msec? 
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